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A STUDY ON THE IMMATURE STAGES AND DIAPAUSE OF 
PAPILIONID AND OTHER BUTTERFLIES OF THE PHILIPPINES 


SHIGERU A. AE 


Biological Laboratory, Nanzan University 
Yamazato-cho, Showa-ku, Nagoya, 466 JAPAN 


The present author participated in the Zoological Survey to the Philippines by the National 
Science Museum of Japan from May 20 to July 20 in 1977. This report deals with the immature 
stages of the butterflies obtained during the survey, Papilio hystaspes C. et R. Felder, P. alphenor 
ledebouria Eschscholtz, P. demoleus Linnaeus, P. rumanzovia Eschscholtz, P. lowi Druce, P. bengue- 
tana Joicey & Talbot, P. helenus palawanicus Staudinger, Chilasa clytia palephates Westw., Troides 
rhadamantus rhadamantus (Lucas), Pachliopta aristorochiae antiphus Fabricius, Pieris canidia 
canidia (Sparrman) and Eutaria sp.. Some of them were brought to Japan under the permission 
of the Agricultural Ministry of Japan and were reared at the rearing rooms of the Nanzan Univer- 
sity under the following conditions: the first rearing room of 25C° and 15-hour light a day and 
the second rearing room of 23°C and 11.5 hour light a day. 

The places, where material was collected, were as follows: Luzon-Benguet Province ; Baguio, 
Mt. Bucad, (2,030m), Paoay (2,400m), Mt. Nangaoto (2,400m), Tubo (1,350m), Asin Hot Spring 
(250m), Pellmell Creek (300m); Bontoc Province; Bontoc (900m), Mt. Puguis (1,900m) ; Ifugao 
Province; Lagawe, Kinakin (1,000m), Mindanao-Mt. Apo region; Bayabas (560m), Baracatan 
(1, 200m) ; Suligao region; Bislig ; Palawan-Sabang (North of Mt. St. Paul), Penascosa, Puerto 
Princesa. 


Papilio hystaspes 








Collectings 

No. Date Locality Food plant Stage 

1 May 26 Baguio Citrus calamancee Ist instar 
2 May 29 Tubo Toddalia asiatica Lam. 4th instar 
3-7 ク ク ク egg 

8 | Jun. 1 Bontoc Citrus pomelo Ist instar 
9-10 : Jun. 6 Mt. Puguis Evodia meltifolia 3rd instar 
11 Jun. 28 Baracatan Citrus sp. 3rd instar 
12 ク ク ク Ist instar 


No. 1 was reared mainly on Citrus sp., but died during the larval stage. No. 2 was reared 
on T. asiatica and pupated on June 17 and a female emerged on July 1. Five eggs (No. 3—7) were 
also obtained on the same plant with No. 2. Five larvae hatched between June 2 and 3. They were 
reared on T. asiatica and Citrus sp., and after June 2lin sleeves of synthetic textile covering on 
the branches of C. calamancee at the garden of Mr. J. N. Jumalon’s house, Cebu City. However, 
they failed to pupate. No. 8 was obtained by Dr. Kurosawa and reared on Citrus sp. under the 
same condition with No. 3 一 7 in Cebu, but also failed to pupate. No. 9 and 10 were reared on E. 
meliifolia up to June 16 and moved on Citrus sp., but one died before just pupating stage and the 
other during the 5th instar. No. 11 and 12 were reared on Citrus sp., but they died during their 
larval stages. 

One female, which had been laying eggs on Citrus sp. was captured on June 28 at Baracatan. 
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It laid many eggs on Cifrus sp. in a small transparent plastic bag. Many larvae hatched, but 
their rearings resulted in unsuccess. 

The reasons why a majority larvae of P. hystaspes and the following species died during the 
rearing in the Philippines, may be such unfavourable conditions as rearing in plastic cases during 
the survey trip. Supplying the varied species of the larval food-plants may be the second reason, 
although the larvae fed on the given leaves well. 

All of the 3rd and 4th instar larvae (Fig. 1) of P. hystaspes, observed during this survey and 
previously by the author (Ae, 1971), appeared to be more black and less white than those of 
Papilio helenus of Japan, Formosa and Hong Kong. Both saddle marks of all 5th instar larvae of 
P. hystaspes, (Fig. 2) so long as the author observed, were continuous. Saddle marks of Japanese 
helenus are usually not continuous, but those of Formosan and Hong Kong he’enus are usually 


continuous. 
Papilio alphenor ledebouria 
Collectings 
No. Date Locality Food plant Stage 
1 Jun. 1 Bontoc Citrus calamancee Ist instar 
2 Jun. 4 Lagawe ク ク 
3-4 ク ク ク egg 
5 Jun. 7 Bontoc ク lst instar 
6 Jun. 25 Bayabas ク 2nd instar 
7-11 Jul. 7 Bislig Citrus sp. 1-3rd instar 
12, 13 ク ク ク egg 
14, 15 Jul. 16 Penascosa ク egg 
16, 17 ク Puerto Princesa ク Ist instar 


All eggs, except one obtained on June 4, were alive, from which larvae hatched and were 
identified as P. alphenor. All larvae reared on Citrus sp. Some of them died during their larval 
or pupal stages. One male emerged on July 10, which was obtained in the larval stage on June 7 
at Bontoc. Some larvae and pupae were brought to the rearing rooms of Nanzan University. Four 
males and one female emerged between July 31 and August 24, which were obtained in their egg 
or larval stage on July 7 at Bislig. One male emerged on August 20, which was obtained in the 
larval stage on July 16 at Puerto Princesa. One female emerged on September 8, obtained in the 
stage of egg on July 16 at Penascosa. 

Eggs were obtained on Citrus sp. from 2 females, collected at Bislig (Le-130, Le-131), from 
1 female, captured at Penascosa (Le-132) and from 1 female, captured at Manila by Mr. T. Nuyda 
(Le-133). 


Papilio demoleus 


Collectings 
No. Date Locality Food Plant Stage 
1 Jun. 1 Bontoc Citrus calamancee Ist instar 
2 Jun. 26 Bayabas Citrus pomelo 4th instar 
3, 4 Jui. 6 Bislig Citrus sp. egg, ilst nstar 
5 Jul. 12 Sabang Micromelium minutum 3rd instar 
6 Jul. 16 Puerto Princesa Citrus sp. egg 
7 Jul. 20 Manila ク young larva 


Papilio demoleus, which suddenly appeared in Manila in 1967 for the first time in the Phil- 
ippines, seems to have been settled down in all over the Philippines. The author collected one 
or a few youngs in each place, although many youngs were usually found in most of the places. 
In Sabang, one female, laying eggs on Micromelium minutum, was observed. This female was 
captured and laid many eggs on M. minutum. (De-86) The 3rd instar larva, captured on M. 
minutum on July 12, was reared only on M. minutum and a female emerged on August 19 at 
Nanzan University. 
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Papilio rumanzovia 


Collecting 

No. Date Locality Food plant stage 

1 Jun. 13 Asin Hot Spring Atlantia spinosa 4th instar 
2, 3 ク ク ク 3rd instar 
4 Jun. 6 Bislig Citrusca lamancee pupa 

5, 6 ク ク ク prepupa 
7-15 ク ク ク 5th instar 
16 | ク ク ク 4th instar 
17, 18 : Jul. 7 ク ク pupa 

19, 20 | ク ク ク 5th instar 
21 ク ク ク ク 


Three larvae (Nos. 1-3) were collected by Mr. M. 


Medicieio and two pupa and fwo larvae 


(Nos. 17-20) by Dr. Kurosawa. No. 1 was reared on A. spinosa (Fig. 3), pupated on June 22 and 
a semperinus form female emerged on July 8. Two prepupae, obtained at Bislig, pupated next day 


and one female and one male emerged 


obtained at Bislig, and a female emerged at Nanzan University, 


later at Nanzan University. Three pupae 
but the others died before 


were 


emergence. All larvae, obtained at Bisling, were breeded in Cebu by Mr. J. N. Jumalon, but all 
died during their larval stages. They seem to be diseased before reaching Cebu in the small 


containers. 


Two rumanzovia form females were collected at Kinakin on June 3. They laid many eggs on 


Citrus sp. in the plastic cases and many larvae hatched on June 11-12. 
Jumalon’s garden, while the author was in Mindanao. 


Papilio benguetana 


Mr. V. Solon obtained one old female on June 11 at Paoay. 


They were reared in Mr. 
They were brought to Japan during their 
pupal stages and 6 males and 3 females emerged (Brood Ru-48 & Ru-49). 


It laid several eggs on Citrus 


sp. in a plastic case. Only one egg started to develop, but died without forming embryo fully. 


Papilio lowi 


Collectings 
No. Date Locality Food plant Stage 
t -Jay di Sabang Lemon 3rd instar 
2 ク ク ク 2nd instar 
3, 4 July 12 ク ク ク 


These larvae were collected at a garden of the house near sea shore (No. 2 by Dr. Kurosawa). 
They were reared on C. calamancee in the Philippines and on Citrus Unshu in Japan (Figs. 4&5.) 


Nos. 1, 2 and 4 emerged on Aug. 


12, 22 and 29 respectively. 


female (Lo-5), emerging on Aug. 22. 


Collectings 
No. Date 


1 July 12 
2 July 14 
3 July 16 
4 July 17 


Papilio helenus palawanicus 


Locality 
Sabang 


ク 


Food plant 


ク 


Puerto Princesa Citrus sp. 


ク 


ク 


They were all males. No. 3 was 


Stage 


Micromelium minutum 3rd instar 


4 
Ist instar 
xe 


Nos. 1 and 2 were reared on M. minutum, but died during their 4th instar stages. No. 3 was 
reared on Citrus sp., but died at the prepupal stage on August 2. No. 4 was reared on also Citrus sp. 
but died at the 5th instar stage. These 4th instar larvae were indistiguishable from the 4th instar 
larvae of helenus occurring in Japan, Formosa and Hong Kong. They were more whitish and less 


black than 4th instar larvae of P. hystaspes. 


The second saddle mark of these 5th instar larvae 
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was not continuous. 


Chilasa clytia palephates 


Collectings 
No. Date Locality Food plant Stage 
1 Jun. 13 Asin Hot Spring Litsea sp. . 4th instar 
2, 3 Jun. 14 Pellmell Creek ク 2nd instar 


No. 1 was reared on Litsea sp. and pupated on Jun. 22 (Figs. 8 & 9). It entered in to diapause 
at Philippine’s room temperature. After brought to Japan until died of disease at the end of the 
year, it was kept at 25°C. and 15-hour light a day in the first rearing room of Nanzan University. 
Nor. 2 and 3 died of a disease at their 3rd instar stages. 

The larvae drew our attention because of the bright color (Jumalon, 1969). 


Troides rhadamantus rhadamantus 


One female (Ra-3) was captured on July 3 at Bislig. It laid many eggs on Aristolochia tagala 
in a small plastic bag placed near the window in an air-conditioned hotel-room in Manila. About 
20 eggs were kept in the refrigerator at the Christ the King Seminary Manila, between July 10 
and 17. The larvae hatched on July 20 and were brought to Japan on the same day. They were 
reared on Aristolochia debilis at the first rearing room (25°C. 15 hour light a day) at Nanzan 
University. The first larva pupated on Aug. 17 but failed to emerge. Others died during their 
larval stages. Some females were collected on July 19 in the suburbs of Manila by Mr. Tiny 
Nuyda and the author. They were brought to Japan. Five female laid eggs on A. tagala at the 
first rearing room from July 21 for several days. They were reared mainly on A. debilis in the 
first (25°C. 15 hour light a day) and second (23°C. 11.5 hour light a day) rearing room (Fig. 10). They 
began to pupate from August 17 in the first room and from September 3 in the second room 
(Fig. 11). About ten larvae pupated in each room, but many of them died of fungus infection 
during their pupal stages. Two males emerged on Sep. 13 and 16 respectively in the first room. 
Two males emerged on Sep. 22 and 23 respectively in the second room. Two pupae entered diapause 
in the second room. One lived until the end of November, another lived until the end of February, 
1978, but both died of disease in December and March respectively. 


Pachliopta aristorochiae antiphus 


One female was captured on July 12 at Sabang. It laid eggs on A. tagala on the same day at 
Sabang. Larvae hatched on July 17 and were reared on A. tagala. They were brought to Japan 
and reared on A. debilis in the first rearing room of Nanzan University (Figs. 12 & 13). Three 
males and one female emerged between Aug. 25 and 28. No difference was found in their im- 
mature stages between P. aristorochiae of the Philippines and these of Hong Kong and Japan. 


Pieris canidia canidia 


Dr. T. Habe captured one 5th instar larva of P. canidia on Cardamine flexuosa With. on May 
26 at Mt. Bucad (Fig. 14). It pupated on June 2 (Fig. 15) and a female emerged on June 11. Dr. 
Habe and the author found many eggs and young larvae of P. canidia on Nasturtium of ficinals R. 
Br.at Mt. Nangaoto on May 27 and 28. Cabbages are cultivated all over the Northern Mountains 
of Luzon and canidia butterflies were flying on all cabbage fields during the survey. The author 
looked for canidia larvae on wild or semi-wild cruficers. 


Eutaria sp. 


One Eutaria larva was captured on Diospyros discolor Willd. at the side of a mountain stream 
of the dense virgin forest at Penascosa on July 16 (Fig. 16). This larva was reared on D. discolor 
and brought to Japan, but died during the larval stage. 
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1. Papilio hystaspes, 4th instar larva; 2. ditto, 5th insta larva 

3. Papilio rumanzovia, 5th instar larva 

4. Papilio lowi, 5th instar larva; 5. ditto, pupa 

6. Papilio helenus palawanicus, 4th instar larva; 7. ditto, 5th instar larva 
8. Chilasa clytia, 5th instar larva; 9. ditto, pupa (diapause) 

10. Troides rhadamantus rhadamantus, 5th instar larva 
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Partial pupal diapause in dry season 


As above-described, one larva of Chilasa clytia pupated in the Philippines, and then the pupa 
diapaused for about 6 months, although it died without emerging. In 1974, the author obtained 
one Papilio hipponous Felder larva in Bohol, the Philippines. It pupated in the Philippines and bought 
to Japan. A female emerged after 2 months diapause and was fertile (Ae, 1977). 

The author previously reared many larvae of Philippine Papilio alphenor in 11 to 12 hour 
light a day condition in the rearing room of Nanzan University and obtained a few diapaused 
pupae (Ae, unpublished). The author reared the Philippine Papilionid larvae, which he brought 
to Japan after the survey and their progeny, as well as some Japanese and Australian Papilionid 
larvae in the two rearing rooms of Nanzan University. The first room was controlled as 25°C and 
15 hour light a day (A) and the second room was controlled as 23°C and 11.5 hour light a day (B). 
The results are shown in the Table 1. All larvae of each brood were reared together and the 
individual date of pupation was not recorded. But the pupation period was usually one to two 
weeks after pupation of the first larva, In the Table 1, pupal period 1 shows number of indivi- 
duals, which emerged within 10 days after the first emergence of its brood. If the first one was 
male, its day of emergence was treated also as the first day of female, and vice versa. Period 
2 was 11 to 20 days and so on. Therefore, from period 3 or 4, some diapause period may be 
presumed. From these results, it is apparent that many species of Philippine Papilionidae have 














11. Troides rhadamantus rhadvmantus, pupa 

12. Pachliopta aristorochiae antiphus, 5th instar larva; 13. ditto, pupa 
14. Pieris canidia canidia, 5th instar larva; 15. ditto, pupa 

16. Eutaria sp. 
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pupal diapause. It is difficult to determine why the Philippine Papiliondae have pupal diapause in 
the tropical region. One of the most probable reason may be an adaptation for dry season. In the 
The author looked for wild food plants of theSe species and could find some by the help of the 


Table 1. Pupal period of five species of Philippine Papilionidae. 


specis mother ongitign SX 1 2 3 4 5 67 8 91011121314 15:16 17 18 19 20 21 22 
alphenor | 8 5 : 
(Mindanao) | Le-131 A oi 2 
Le-131 | B i 6:10 6 1 
|-10-17 1% 555 2 
alphenor : Le-132 A 3 1 1 
(Palawan) ke Fl 
ro gpi 
Le-132 $ es 
-6 pi ] 
Le-137 Eia | 1 
“i eee | 
alphenor $ 8 1 | 
(Luzon) Le-139 A QP 3 
; c 
a | 
ノ fd : | 
L aes ° 9 | : 
is 
k s 81in 
4 B 9 41 
Le-133 B 8 9 1 1 
6 $ 422 
rumanzovia 8 8 | 
(Philippines)  Ru-58 a 6 : 
u- ô å 
4 a 9 1 : 
ク B 8 | l 
Ru-48 B 8 1 
-4b 9 3 3 
lowi | 8 | 14 
(Palawan) Bosy SE 14 
6:1014 2 4 3 
£ Bo 18.40 1 
Lo- 5 B ô 8 2 
“13 oo i 
Lo- 5 | B ce oa a 
-21-5 | Q | 12 2 
ーー の 2672 | | (8 13 : 
(Philippincs) | De-86 A Ep ? 
ER 1 1 
の 9 13 Es 
De-86 $ ! 1 1: 1 
-7 | QP! 2 
rhadamantus | NG | 2 
(Luzon) Ra-4 | A Qs 9 
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1234D Gh 8 9 10-11 12 13 14 15:16 17 18 19 20:21 22 


polytes 7 8 8 
(Okinawa) 0- 99 A | @ 1 
ú B ta ce | 2.2 1 2 
O-100 A | ° eal | | : 1 l z ; 
á u e | 1 idl 
memnon | £ Out 1 ( 
(Okinawa) NS B go : i aad 
aegcus ô 4 ' ' 
Australas AS er? 9 4 | | : 
$ 3 1 ' ; ' l 1 
d B 9 | >: 11 NIIe 
A 25°C 15 hour light a day (the Ist rearing room). 
B 23C 11.5 hour light a day (the 2nd ク り 。 
A’',B’ Kept 5 days in a rifregerator at early pupal stage. (reared in A and B respectively) 
1. emerged within 10 days after the first emergence of its brood. 
2. within 11—20 days. 
3. within 21--30 days so on. 


dry season. It seems much safer for pupae to have diapause during the dry season than none 


diapause 


individuals, which repeat generations in small population. No data are available at 


present, if these diapause is controlled by gene(s) and/or environmental factor(s). In any case, 
it may be called ‘partial pupal diapause in dry seasons’. 


Discussion 


Papilio alphenor, P. hystaspes and P. rumanzovia (recently P. demoleus) are frequently flying 
in many towns in the Philippines and their larvae are often found on cultivated Citrus plants. 
The author looked for wild food plants of these species and could find some by the help of the 
survey team. The author found alphenor larvae on wild M. minutum in Bilar, Bohol in 1974. 

The author looked for food plants of P. benguetana and P. chikae Igarashi in the Northern 
Luzon during the survey but had no success. P. benguetana was seen or collected at Mt.. Santo 


Thomas, 


Paoay, Mt. Data (2,200m, Bontoc Province), Mt. Polis (1,900m, Ifugao Province) and Mt. 


Puguis and P. chikae at Mt. Santo Thomas and Mt. Polis. These two species seems to be distributed 
widely in the Northern Luzon. The author found Evodia meliifolia with P. hystaspes larvae at Mt. 
Puguis. This plant is abandantly distributed in this mountain, although the author could not find 
other Papilio larvae on it. This plant may be suspected one of the food plants of both P. benguetana 
and P. chikae, since Evodia is a food plant of P.xuthus and P. bianor takasago in Formosa. 

The fact, that Papilio species live in the tropical region can enter diapause, may be very 
important in adaptation and evolution of tropical insects. Much more studies are required to 
clarify the details. 
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要 約 


フィ リピ ン 産 蝶 類 数 種 の 幼生 期 と 休眠 に つい て 

1977 年 5 月 20 日 より 7 月 20 日 まで , 国立 科学 博物 館 に よる フィ リピ シン 動物 調査 に 参加 し , 主として アゲ ハチ ョ ッ 科 
の 卵 ・ 幼 虫 を 採集 , 飼育 し た の で , その 結果 に つい て 報告 する . 

1. フィ リピ ン モ ン キ アゲ ハ の 卵 ・ 幼 虫 は , ルッ ン 島 北部 山岳 に お いて は サル カケ ミカ ン 類 , ハマ セン ダン 類 , お 
よび ミカ ン 類 の カラ マン シー, ポメ ロ か ら , ミン ダナ オォ 島 の アポ 山 で は ミカ ヵ ン 類 か ら 得 た . 4 和 齢 幼虫 は すべ て 黒色 の 
部 分 が 著しく , 5 齢 幼虫 の 斜 帯 は 両方 と ぁ 連 続 で あっ た . 

2. フィ リピ ビン シロ オビ アゲ ハ の 卵 ・ 幼 昌 は シル ソン, ミン ダナ オ , パラ ッ ン 各 島 に お いて カラ マン シー その 他 の ミ 
DY Bb Ek. 

3. オナ シア ゲハ の 卵 ・ 幼 虫 は , 上 記 3 島 で 同じ く ミ ヵ ァ ン 類 か らち 採集 し た が , AF IY BCH, マメ ザン ショ ウッ 
Micromelium minutum より 幼虫 を 得 , 産卵 も 目撃 し た . 

4. アカ ネ ア ゲ ハ の 幼虫 は , 北部 ルッ ン で 野生 の ミカ ン Atlantia spinosa より 得 た が , ミン ダナ オ 島 スリ ガ ォ 地 
方 で は カラ マン シー より 多数 の 5 ise CARE Le. 

5. ベン ゲッ ト ア ゲハ の 古い 1 \ を パオ アイ で 採集 し て , ミカ ン 類 に 数 卵 を 産ま せ た が , 1 卵 が 発生 し た の み で , 
Tn SHELI oN. 

6. パラ マッ マン アゲ へ ハ の 幼虫 は パラ ッ ン 島 に お いて レモ ン よ り 採 集 し た . 

7. キ ベ リア ゲハ の 幼虫 は , 北部 シッ ン で Litsea sp. より 採集 し た . 

8. フィ リピ ン キ シタ アゲ ハ (マニ ラ 産 ) は 成虫 より Arstolochia tagala で 採卵 に 成功 し , 南山 大 で 全 期 聞 , 
日 本 産 の ウマ ノ ス ズ クサ で 飼育 する こと に た 成功 し た . 

9. パラ ッ ン 島 産 の ベニ モン アゲ へ ハ $ あ , 成虫 より A. tagala で 採卵 に 成功 し , AMLOBUACHAL, hiik 
り 日 本 産 ウ マク ノ スズ ク サ に 移し た が , 成虫 を 得る こと が で きた . 
10. ルッ ン 伺 北部 山岳 で は , 今回 の 調査 で 到達 し た 最 北部 の ボン トク 付近 まで , キャ ベツ 香 が 多く , FORCE 
イワ ン モ ン シ ロ チョ ッ が 見 られ た が , 野生 又は 半 野 生 の 食 草 と し て は , タネ ツケ パナ , オラ ンダ ガラ シ を 発見 し た . 
ll パラ ッ ン 鳥 の 原生 林 で , カキ 科 植 物 の の zos ヵ yyos discolor か ら ユ ー タ リア の 幼虫 1 頭 を 発見 し , その 植物 で 
し ば らく 飼育 し た が , WEIR REPRE LK. 

12. フィ リピ ビン シロ オビ アゲ ハ , アカ ネ ア ゲ ハ , パラ ソン アゲ へ ハ , オナ シア ゲハ を 南山 大 学 の 23C, 1 日 11. 5 時 間 
照明 の 飼育 室 で 飼育 し , 非常 に 低い 割合 で は ある が , WREE ACL EMER LK. また 北部 ルッ ン で 幼虫 を 採集 
L, Bue LE Lee AU 7 1 頭 が 休眠 敵 と な っ た こと を 確認 し た . フィ リピ ン で は 乾期 に これ ら の 蝶 は , 成虫 
の 個体 数 は 少な く な る が , 全く 見 られ な く な る こと は な い . し た が っ て 恐らく この 休眠 は 乾期 に 適応 し て , 集団 の 中 
の 一 部 の 個体 が 休眠 に 入る 部 分 的 な 暴 休 眼 で あろ うと 推定 され る . (南山 大 学 ・ 阿 江 茂 ) 
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